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To the Editor: With the growing importance of Sepsis-related Organ Failure Assessment (SOFA), [1] clinicians are increasingly concerned about its reliability and accuracy. In Intensive Care Units, SOFA scoring was found to be insufficiently accurate among both physicians and nurses. [2, 3] Few studies have reported the performance of emergency department (ED) physicians in manually assigning the SOFA score. We therefore conducted a single-center prospective investigation to examine that issue.
The study was conducted in May 2017 in the ED of Beijing Chao-Yang Hospital affiliated to Capital Medical University, Beijing, China. This investigation assessed the performance of ED physicians in SOFA scoring using hypothetical cases after a training program. The study did not involve actual patients, and there were no ethical considerations.
Thirty cases were developed by one of the authors (Yun-Xia Chen). The cases covered the most common diseases encountered in the ED including sepsis, shock, stroke, severe hemorrhage, acute heart failure, acute coronary syndrome, and acute pancreatitis. The mean age of these cases was 56 ± 17 years and male was 73%. The mean score values of SOFA and Acute Physiology and Chronic Health Evaluation (APACHE) II score were 9 ± 3 and 22 ± 9, respectively. The 30 cases were scored by two of the authors with rich experience in SOFA scoring (Yun-Xia Chen and Yi-Xian Li). The raw values for the 12 variables, scores for the six organ systems, and total SOFA scores were defined as the gold standard. Differences in the results were discussed by those two authors to achieve consensus over the standard.
For the participants, the raw values and scores of all the 12 variables, scores of all six organ systems, total SOFA score, and errors in scoring were recorded. A major error was defined as the total SOFA score deviating 2 or more points from the gold standard.
We analyzed all the data using SPSS, version 18.0 software (SPSS Inc., Chicago, IL, USA). The normally distributed data were expressed as means and standard deviations (SDs). We estimated the reliability of the total SOFA score by calculating the intraclass correlation coefficient (ICC) and the 95% confidence interval (CI ) based on a single-measure, one-way random-effects model. [4] To evaluate the accuracy of the total SOFA score, agreement between participants' scores and the gold standard was assessed using Bland-Altman plots. It is recommended that 95% of data points should lie within ±1.96 SD of the mean differences.
In all, 40 ED physicians participated in the training and investigation including 18 residents (45%) and 22 specialists (55%). The mean age of participants was 37 ± 6 years, the mean working years was 11 ± 8 years, and male was 77.5%. Of the participants, 80% had experience with APACHE II scoring and 37.5% with SOFA scoring.
The ICC of the total SOFA score was 0.873 (95% CI, 0.805-0.928). The accuracy of the raw data value was moderate (72-84%) for PaO 2 /FiO 2 , respiratory support, Glasgow Coma Scale (GCS) score, and urine output (UO); it was excellent (>90%) for all other variables. The accuracy in assigning scores for the individual variables was good (80-82%) for the GCS score and UO and excellent (≥94%) for the others. The accuracy of scores for the individual organ systems was good (80-88%) for respiration, central nervous system, and renal systems and excellent (≥90%) for coagulation, liver, and cardiovascular systems. The accuracy of the total SOFA score was 54%, and there was no difference between residents and specialists (53% vs. 55%, P = 0.785). Figure 1 shows the Bland-Altman plots of the total SOFA scores for the gold standard and participants. The mean bias between the participants' and the gold standard total SOFA scores was 0.480 ± 1.899 (95% CI, -3.2 to 4.2). Of all the total SOFA scores, 243 (97%) were within the 95% CI of the mean difference [ Figure 1a and 1b]. Bias occurred in both the low and high values of the total SOFA score [ Figure 1b ].
In total, 258 errors were found. The first three most frequent errors were not using the worst value for 24 h, incorrect GCS score, and extrapolating UO per 24 h. Infrequent errors included calculating errors, using incorrect variables, failure to consider all variables in a single-organ system, and clerical errors. There were 51 (21%) major errors with the total SOFA score.
This investigation found that for the total SOFA score, reliability was good but the accuracy was not ideal. Human factors are the main influence on accuracy in SOFA scoring. Several studies also found good reliability, with the ICC ranging from 0.870 to 0.889, and poor accuracy (48-53%) with the total SOFA score. [2, 3, 5] In our investigation, the ICC of the total SOFA was 0.873, and 97% of the differences were within the 95% CI of mean difference. Statistically, this result indicates good reliability of the total SOFA score among our participants. However, we also observed that the 95% CI was relatively broad, ranging from -3.2 to 4.2. Together with the low accuracy of the total SOFA score (54%), we considered that these variations would not significantly impact the prognostic value of SOFA, but they would essentially decrease its accuracy in diagnosing sepsis. Since the SOFA score acutely increasing by 2 or more points is defined as sepsis, variations in total SOFA score between raters should be less than that range. In our study, the major error rate in the total SOFA score was 21%; that includes scores both greater and less than the gold standard. If that situation occurred in clinical practice, overdiagnosis and misdiagnosis of sepsis would be the consequence, and that could result in unfavorable outcomes. As a diagnostic criterion, SOFA scoring should be highly precise. Systematic, rigorous, repeated training is the conventional means of improving the accuracy of SOFA scoring. Automated SOFA is attractive because of advantages in time saving, reliability, accuracy, and frequency.
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